Holographic noise in a Michelson interferometer

Holographic “jitter” in
beamsplitter position leads to
fluctuations in measured
phase between reflections in

different directions
Input beam

Range of jitter depends on
arm length: H detector

Ax,Ax, =1,L

this is a new effect predicted with no parameters



Interferometers as Planckian clocks

Over short (~ size of apparatus ~ microsecond) time intervals,
interferometers can reach Planck precision (~ attometer jitter)

Predicted noise in differential frequency between two directions:
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Compare to best atomic clocks (over longer times):

Av(T) = 2.8 x 1071 /4/7 /sec
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Precision of distance or time measurement
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